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SUPPLEMENTAL TABLES
Table S1. Prenatal (embryonic-fetal) Development of the Cardiovascular System and Aorta in Mice. We focus herein on embryonic day E8 and beyond, noting that fertilization starts at E0, with division of the fertilized egg generating 2-4 cells by E1, 4-16 cells by E2, and 16-40 cells (blastocyte) by E3. The embryo implants in the uterine wall by E4 and its anterior-posterior axis is established by E5.5. Cardiac precursor cells emerge by E6.5 and the neural plate by E7. The heart begins to beat at ~E8.5 whereas birth occurs at E19-E20.

	Age
	SBP
(mmHg)
	
(mm/s)
	Key Developmental CV Events
and Aortic Composition

	E8.0
	-
	-
	Endothelial tube, including dorsal aorta, formed under no flow


	E8.25
	-
	-
	Detectable heartbeat 


	E8.5
	-
	-
	Blood flow initiated; RBCs in the bloodstream; flow-mediated vascular remodeling; macrophages in yolk sac

	E9.5
	2
	-
	-
Tissue-resident macrophages in aorta

	E10.5
	3-4
	10.2
	RBCs detected throughout the blood cause viscous shear stresses; 
HR= 109-123 bpm, SV=0.19 μl


	E10.5-11.5
	4-5
	10.5
	RV & LV distinct but connected until E15; outflow track septation; HR=145-164 bpm, SV=0.20 μl
Presumptive SMCs recruited; TSP2

	E12.0-13.5
	5-6
	12.6
18.2
	Aortic arch develops; truncus arteriosis divides; 
HR=174-205 bpm, SV=0.20 μl 
SMC contractile proteins; sparse ECM, but laminin, versican, fibrillin-2 

	E14.0-14.5
	11
	23.4
	Definite vascular pattern established;
HR=165 bpm, SV=0.26 μl.
Major increases in ECM transcripts; layered structure established

	E15.0-16.5
	-
	-
	-
Elastic dots/bands, not lamellae; TSP1; little collagen but nascent adventitia with Sca1+ progenitor cells

	E18.0-18.5
	10
	-
	Pulsatile deformations evident in the aorta
Elastic layers forming, IEL first; more collagen added



Note: Information obtained from Keller et al. (1996), MacLennan and Keller (1999), Wagenseil and Mecham (2009), Jones (2011), and Majesky and Weiser-Evans (2022). Note that 1 mm3 = 1 μl. ECM – extracellular matrix, HR – heart rate in beats per minute (bpm), LV – left ventricle, RBC – red blood cells, RV – right ventricle, SMC – smooth muscle cells, SV – stroke volume, TSP – thrombospondin, Sca1 – stem cell antigen-1.  is the mean blood velocity.



Table S2. Postnatal Development and Maturation of the Cardiovascular System and Aorta in Mice. As an elastic artery, the specific development of the aorta differs from that in other vascular regions, but it nonetheless serves as a well-studied archetype.

	Age
	BP
(mmHg)
	CO (ml/min)
	Key Developmental CV Events
and Aortic Composition 

	P0
	30 (MAP)
	
0.7
	BM= 0.5-1.5 g, HR=263 bpm, SV=2.8 μl 
Ductus venosus and arteriosus close; abrupt drop, then increase in BP

	P1-2
	25 (MAP)
40 (SBP)
	
	-
Pcna, Vcan, Mmp14 expression high; thin but incomplete elastic layers

	P3-5
	
31 (SBP)
	1.2
	BM=2.2 g, HR=372 bpm, SV=3.2 μl
Elastic layers fill-in from lamellae center outward

	P7
	40
46 (SBP)
	
	Foramen ovale closed
Elastic layers more distinct

	P10
	30
50 
	6.3
4.3,5.0
	BM=7.4 g, HR=418 bpm, SV=15.0 μl; HR=310 bpm, SV=14.0 μl
Elastic fibers (Fbln5, Eln, Lox expression) tend to peak P7-P10

	P14
	
57 
	
	-
Elastin-cell connections begin to form

	P21
	55-65
72-84
	8.8
10.5
	BM=9.9 g, HR=422 bpm, SV=20.8 μl; HR=454 bpm, SV=23.1 μl
Fibrillar collagen (I, III, V) expression peaks; contractile proteins increase

	P28-30
	79
99 
	9.3
	BM=13.2 g, HR=390 bpm, SV=23.9 μl
Elastic layers appear biomechanically mature

	P35
	70
	11.2
15.0
	BM=17.8 g, HR=366 bpm, SV=30.5 μl
Fibrillar collagen expression remains high

	P42
	87
98
	
17.9
	HR=469 bpm, SV=38.2 μl
Approaching sexual maturity

	P56
	
	
	
Descending thoracic aorta is biomechanically mature

	P60-63
	82-87
101-112
	
20.9
	HR=463 bpm, SV=45.1 μl


	P70
	
	15.7
	BM=23.1 g, HR=442 bpm, SV=35.6 μl


	P90+
	89
105
	14.5
21.3
	HR=419 bpm, SV=51.0 μl at P84; BM=26.6 g, HR=360 bpm, SV=40.2 μl at P112; ECM gene expression at quiescent levels


Note: Information from Davis (1995), Wiesmann et al., 2000, Wagenseil and Mecham (2009), Jones (2011), Cole-Jeffrey (2012), Cheng-Wagenseil (2013), Murtada et al. (2021), Weiss et al. (2024). Note, in addition, that normalized delta Ct values for mouse aortic RNA revealed marked drops in proteoglycans from E18.5 to maturity, of 30.34 to 17.34, 6.93 to 0.89, and 3.88 to 0.38 for decorin (Dcn), versican (Vcan), and aggrecan (Acan), respectively (Adhikari et al., 2011). BP is blood pressure, in mmHg, with the top value the mean arterial pressure (MAP) and the bottom value the systolic blood pressure (SBP), some collected by Dr. Gaungxin Li at Yale who also collected heart rate (HR in beats per minute), stroke volume (SV in micro-liters), and cardiac output (CO in milliliters per minute) data, yet unpublished. BM is body mass in grams, and CO = SV x HR. Most of the data on CO and SV are from Wiesmann et al. (2000) who studied male C57BL/6 mice under isoflurane anesthesia, which suppresses blood pressure. They reported further that ejection fraction (EF) did not change appreciably from P3 (77 %) to P112 (65%). Note: ECM – extracellular matrix. Useful conversions: 1 ml/min = 1.67 x 10-8 m3/s, 3.5 cP = 3.5 x 10-3 Pa-s, 7.5 mmHg = 1 kPa, 1 micron = 1x10-6 m.

Table S3. Prenatal Mural Composition of the Growing Descending Thoracic Aorta (DTA) in the Rat. Data from Nakamura (1988) based on transmission electron microscopy.

	Age
	% Cells
	% Elastin
	% Collagen
	% Other
	% Cell Myofibril
	Elastic Fiber Thickness (μm)

	E12-13
	78.0
	0.03
	0.51
	21.4
	3.0
	0.08

	E13-16
	75.5
	0.31
	0.27
	23.9
	5.9
	0.11

	E17-19
	72.1
	1.56
	0.25
	26.1
	7.7
	0.17

	E20-21
	63.9
	6.35
	0.28
	29.4
	14.8
	0.37


Note: This investigator reported further that mesenchymal cells began to accumulate around the endothelial cells around E12/E13, myoblasts began synthesizing matrix from E13-E16, at which time all three layers (intima, media, adventitia) were recognizable, and that the inner elastic laminae began to form near E20-E21 while smooth muscle cells began to display contractile fibers. It has been reported that blood pressure is ~5 mmHg at E5 and 12-14 mmHg at E19. 

Table S4. Postnatal Composition of the Growing Medial Layer in the Descending Thoracic Aorta (DTA) of the Rat. Data from Gerrity and Cliff (1975) based on transmission electron microscopy. Although reported by a different group than that for Table S3, note the remarkable consistency in changes in the mural percentage of cells versus ECM at birth (with % GAG + % protofibrils ~ % other extracellular material in the fetal aorta). Furthermore, a comparison between medial composition in the adult rat (P84) and adult mouse (P120) DTA reveals similarities but some differences; the media in the mouse consists of 38% cytoplasm, 36% elastin, 24% collagen, and 2% GAGs based on standard histology (Spronck et al., 2021), with differences due to species, method of measurement, or both.

	Age
	% Cells
	% ECM 
	
	% Elastin
	% Collagen
	% GAG
	% Protofib

	NB
	65
	35
	=
	13
	3
	10
	9

	P7
	51
	49
	=
	25
	6
	10
	8

	P14
	47
	53
	=
	31
	7
	8
	8

	P28
	37
	63
	=
	48
	12
	1
	2

	P56
	29
	71
	=
	51
	19
	0.5
	0.5

	P84
	26
	74
	=
	51
	22
	0.5
	0.5


Importantly, that the smooth muscle cell borders appear smooth in the embryo but irregular in the adult, likely due to the lack and then presence, respectively, of connections between the cells and elastic laminae. Indeed, Gerrity and Cliff report that the number of “branch” elastic fibers forming these connections appear to increase after P14 and into maturity. It has been reported that blood pressure is ~30 mmHg at birth, 43 mmHg at P14, 106 mmHg at P28, 110 mmHg at P56, and 115 mmHg at P84 in the rat.


Table S5. Geometric and Mechanical Metrics for the Developing Descending Thoracic Aorta (DTA) in male C57BL/6J Mice. Key mechanical values were calculated using a nonlinear stress-strain relation and evaluated at the distending mean arterial pressure (MAP - BP) indicated. Data from Murtada et al. (2021). Note the marked difference from P21 to P42 in values of biaxial stress and material stiffness.
 
	DTA at MAP
	E18.5
	P2
	P10
	P21
	P42
	P98

	BP (mmHg)
	15
	22
	41
	71
	96
	109

	 (μm)
	235
	235
	259
	365
	575
	674

	 (μm)
	25
	28
	47
	44
	33
	37

	 (-)
	1.43
	1.39
	1.26
	1.40
	1.57
	1.62

	 (-)
	9.4
	8.4
	5.5
	8.3
	17.42
	18.2

	 (kPa)
	20
	25
	31
	79
	221
	266

	 (kPa)
	32
	31
	54
	126
	255
	241

	 (MPa)
	0.15
	0.24
	0.23
	0.37
	1.13
	1.38

	 (MPa)
	0.25
	0.30
	0.74
	1.85
	2.64
	2.38

	 (kPa)
	5
	5
	6
	23
	66
	76

	KCl  (%)
	-
	-21
	-18
	-18
	-23
	-23


Note:  = luminal radius,  = wall thickness,  = axial stretch,  = circumferential direction and  = axial, with  = stress,  = stiffness, and  = elastic energy storage. Δd indicates the percent change in diameter following 5 minutes of exposure to a high potassium chloride solution. 


